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Section 4:
Behind the Data

Article
downloads:
An alternative
indicator of
national research
impact and
cross-sector
knowledge
exchange
Dr. Andrew Plume and
Dr. Judith Kamalski

To date, the rise of alternative metrics as
supplementary indicators for assessing
the value and impact of research articles
has focussed primarily on the article and/
or author level. However, such metrics –
which may include social media mentions,
coverage in traditional print and online
media, and full-text download counts – have
seldom previously been applied to higher
levels of aggregation such as research
topics, journals, institutions, or countries.
In particular, the use of article download
counts (also known as article usage statistics)
have not been used in this way owing to the
difficulty in aggregating download counts for
articles across multiple publisher platforms
to derive a holistic view. While the meaning
of a download, defined as the event where a
user views the full-text HTML of an article or
downloads the full-text PDF of an article from
a full-text journal article platform, remains a
matter of debate, it is generally considered
to represent an indication of reader interest
and/or research impact (1, 2, 3).
As part of the report ‘International
Comparative Performance of the UK
Research Base: 2013’, commissioned by the
UK’s Department for Business, Innovation
and Skills (BIS), download data were used
in two different ways to unlock insights not
otherwise possible from more traditional,
citation-based indicators. In the report,
published in December 2013, download
data were used alongside citation data in
international comparisons to offer a different
perspective on national research impact,
and were also used to give a unique view
of knowledge exchange between authors
and readers in two distinct but entwined
segments of the research-performing
and research-consuming landscape: the
academic and corporate sectors.
Comparing national research impact using
a novel indicator derived from article
download counts
Citation impact is by definition a lagging
indicator: newly-published articles need to be
read, after which they might influence studies
that will be, are being, or have been carried
out, which are then written up in manuscript
form, peer-reviewed, published and finally
included in a citation index such as Scopus.
Only after these steps are completed can
citations to earlier articles be systematically
counted. Typically, a citation window of three
to five year following the year if publication
is proven to provide reliable results (4). For
this reason, investigating downloads has
become an appealing alternative, since it
is possible to start counting downloads of
full-text articles immediately upon online
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publication and to derive robust indicators
over windows of months rather than years.
While there is a considerable body of
literature on the meaning of citations and
indicators derived from them (5, 6), the
relatively recent advent of download-derived
indicators means that there is no clear
consensus on the nature of the phenomenon
that is measured by download counts (7).
A small body of research has concluded
however that download counts may be a
weak predictor of subsequent citation counts
at the article level (8).
To gain a different perspective on national
research impact, a novel indicator called
field-weighted download impact (FWDI)
has been developed according to the
same principles applied to the calculation
of field-weighted citation impact (FWCI; a
Snowball metric). The impact of a publication,
whether measured through citations or
downloads, is normalised for discipline
specific behaviours. Since full-text journal
articles reside on a variety of publisher and
aggregator websites, there is no central
database of download statistics available
for comparative analysis; instead, Elsevier’s
full-text journal article platform ScienceDirect
(representing some 16% of the articles
indexed in Scopus) was used with the
assumption that downloading behaviour
across countries does not systematically
differ between online platforms. However,
t there is an important difference between
FWCI and FWDI in this respect: the calculation
of FWCI relates to all target articles published
in Scopus-covered journals, whereas FWDI
relates to target articles published in Elsevier
journals only. The effect of such differences
will be tested in upcoming research. In the
current approach, a download is defined
as the event where a user views the full-text
HTML of an article or downloads the full-text
PDF of an article from ScienceDirect; views
of an article abstract alone, and multiple
full-text HTML views or PDF downloads of the
same article during the same user session,
are not included in accordance with the
COUNTER Code of Practice.
A comparison of the FWCI (derived from
Scopus data) and FWDI in 2012 across 10
major research fields for selected countries
is shown in Figure 1. The first point of note
about the comparison is that typically, FWDI
is more consistent across fields and between
countries. It is possible that this observation
may reflect an underlying convergence of
FWDI between fields and across countries
owing to a greater degree of universality in
download behaviour (i.e. reader interest or
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Figure 1: Field-weighted citation impact (FWCI) and field-weighted download impact (FWDI) for selected countries across ten research fields in 2012.
For all research fields, a field-weighted citation or download impact of 1.0 equals world average in that particular research field. Note that the axis
maximum is increased for Italy (to 2.5). Source Scopus and ScienceDirect.
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an intention to read an article as expressed
by article downloads) than in citation
behaviour, but this is not possible to discern
from analysis of these indicators themselves
and remains untested.
Nonetheless, FWDI does appear to offer
an interesting supplementary view of a
country’s research impact; for example, the
relatively rounded and consistent FWCI and
FWDI values across fields for established
research powerhouses such as the UK, USA,
Japan, Italy, France, Germany and Canada
contrasts with the much less uniform patterns
of field-weighted citation impact across
research fields for the emergent research
nations of Brazil, Russia, India and China,
for which field-weighted citation impact is
typically lower and more variable across
research fields than field-weighted download
impact. This observation suggests that for
these countries reader interest expressed
through article downloads is not converted
at a very high rate to citations. Again, this
points to the idea that users download
(and by implication, read) widely across
the literature but cite more selectively, and
may reflect differences in the ease (and
meaning) of downloading versus citing.
Another possible explanation lies in the fact
that depending on the country, there may
be weaker or stronger overlap between the
reading and the citing communities. A third
aspect that may be relevant here is regional
coverage. Publications from these countries
with a weak link between downloads and
citations may be preferentially downloaded
by authors from these same countries, only
to be cited afterwards in local journals that
are not as extensively covered in Scopus as
English language journals.
Examining authorship and article download
activity by corporate and academic
authors and users as a novel indicator
of cross-sector knowledge exchange
Knowledge exchange is a two-way transfer
of ideas and information; in research policy
terms the focus is typically on academicindustry knowledge exchange as a conduit
between public sector investment in research
and its private sector commercialisation,
ultimately leading to economic growth.
Knowledge exchange is a complex and
multi-dimensional phenomenon, the essence
of which cannot be wholly captured with
indicator-based approaches, and since
knowledge resides with people and not
in documents, much knowledge is tacit or
difficult to articulate. Despite this, meaningful
indicators of knowledge exchange are still
required to inform evidence-led policy.
To that end, a unique view of knowledge
exchange between authors and readers
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Figure 2: Share of downloads of articles with at least one corporate author by downloading sector,
2003-07 and 2008-12. Source Scopus and ScienceDirect.

in academia and corporate affiliations can
be derived by analysis of the downloading
sector of articles with at least one corporate
author, and the authorship sector of the
articles downloaded by corporate users.
Given the context of the ‘International
Comparative Performance of the UK
Research Base: 2013’ report, this was done
on the basis of UK corporate-authored
articles and UK-based corporate users.
Again, ScienceDirect data was used under
the assumption that downloading behaviour
across sectors (academic and corporate in
this analysis) does not systematically differ
between online platforms.
A view of the share of downloads of
articles with at least one author with a

corporate affiliation (derived from Scopus)
by downloading sector (as defined within
ScienceDirect) in two consecutive and
non-overlapping time periods is shown in
Figure 2. Downloading of UK articles with
one or more authors with a corporate
affiliation by users in other UK sectors
indicates strong cross-sector knowledge
flows within the country. 61.7% of all
downloads of corporate-authored articles in
the period 2008-12 came from users in the
academic sector (see Figure 2), an increase
of 1.1% over the equivalent share of 60.6% for
the period 2003-07. Users in the corporate
sector themselves accounted for 35.2% of
downloads of corporate-authored articles
in the period 2008-12, a decrease of -1.0%
on the 36.2% share in the period 2003-07.
Taken together, these results indicate high
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Figure 3: Share of article downloads by corporate sector, 2003-07 and 2008-12. Shares add to 100%
despite co-authorship of some articles between sectors owing to the derivation of shares from the
duplicated total download count across all sectors. Source Scopus and ScienceDirect.

and increasing usage of corporate-authored
research by the academic sector.
A view of the share of downloads of articles
by users in the corporate sector (as defined
within ScienceDirect) by author affiliation
(derived from Scopus) in the same two time
periods is shown in Figure 3. Downloading
of UK articles by users in the UK corporate
sector also suggests increasing cross-sector
knowledge flows within the country. Some
52.6% of all downloads by corporate users
in the period 2008-12 were of articles with
one or more authors with an academic
affiliation, and 32.5% were of articles with
one or more corporate authors (see Figure
3). Both of these shares have increased
(by 1.3% and 2.1%, respectively) over the
equivalent shares for the period 2003-07,

while the share of articles with at least one
author with a medical affiliation downloaded
by corporate users has decreased from one
period to the next. Taken together, these
results indicate high and increasing usage
of UK academic-authored research by the
UK corporate sector.
Article downloads as a novel indicator:
conclusion
In the ‘International Comparative
Performance of the UK Research Base:
2013’ report, download data were used
alongside citation data in international
comparisons to help uncover fresh insights
into the performance of the UK as a national
research system in an international context.
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Nevertheless, some methodological
questions remain to be answered. Clearly,
the assumption that download behaviours
do not differ across platforms needs to be
put to the test in future research. The analysis
on the relationship between FWCI and FWDI
showed how this differs from one country
to another. The examples provided in for
downloading publications from a different
sector are focused on the UK solely, and
should be complemented with views on
other countries.
We envisage that the approaches outlined
in this article, now quite novel, will one day
become commonplace in the toolkits of
those involved in research performance
assessments globally, to the benefit of
research, researchers, and society.
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